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APPARATUS AND METHOD FOR DECODING 
DATA OF UNKNOWN FRAME LENGTH 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an apparatus and method for decoding data of 
an unknown frame length, and more particularly to an apparatus and method for 
decoding data of an unknown frame length capable of selectively outputting appropriate 
data from preliminarily decoded data which are decoded corresponding to each of the 
possible data frame lengths. 

2. Description of the Related Art 

In a digital communication system, a Viterbi Decoder generally decodes Tree 
codes which are used to correct data errors. The Tree codes are transmitted mainly by 
two methods according to the standard of the communication system. One method is to 
transmit the data successively, without limitation on the length of the data frame. The 
other method is to transmit the data with a uniform predetermined length of data frame. 

FIG. 1 is a block diagram illustrating a conventional Viterbi Decoder. The 
Viterbi Decoder 200 includes a branch metrics processor 210, an ACS part (Add, 
Compare & Select part) 230, a path metrics storing part 250, a traceback data storing 
part 270, and a traceback control part 290. The branch metrics processor 210 calculates 
a set of branch metrics by comparing received data with a standard level. The ACS part 
230 obtains a path metrics value of a current state by adding path metrics of a previous 
state to branch metrics input from the branch metrics processor 210, determines path 



selection data with the path metrics value, and outputs such determined data path 
selection to the traceback data storing part 270. The ACS part 230 also performs a 
controlling operation to ensure no overflow of path metrics values of the respective 
states. The path metrics storing part 250 stores the path metrics values of the respective 

5 states which are calculated by the ACS part 230. The path selection data is stored in the 
traceback data storing part 270, and trace-backed and decoded into output signals of the 
Viterbi Decoder 200 under the control of the traceback control part 290. 

Referring to FIG. 2, when there are a regular frame length (E) and a decoding 
depth (D), the control operation of the traceback control part 290 of the Viterbi Decoder 

10 200 (FIG. 1) are as follows. First, a parameter (i) for counting data input into the 
traceback data storing part 270 is initialized (step SSI). Then the parameter (i) is 
increased (step SS2). Next, i-th path selection data is stored in the traceback data storing 
part 270 (step SS3). Then the parameter (i) is compared with the decoding depth (D) 
(step SS4). If the parameter (i) is determined to be smaller than the decoding depth (D) 

15 in the decoding depth comparing step (step SS4), the parameter increasing step (SS2) is 
performed. That is, until the D-th data is input, the data input to the traceback data 
storing part 270 are continuously stored in the traceback data storing part 270. 

If the parameter (i) equals to, or is greater than the decoding depth (D) in the 
decoding depth comparing step (SS4), a frame end checking step (step SS5) is 

20 performed, that is, the parameter (i) is compared with the frame length (E). The frame 
end checking step (SS5) checks whether the input data is the end data of the data frame. 
If the input data is not the end data of the data frame in the frame end checking step 
(SS5), in the next step (step SS6), the data stored in the traceback data storing part 270 
are trace-backed, and the end data of the trace-backed data is output as the output data 
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of the Viterbi decoder 200, and the parameter increasing step (SS2) is performed. 

In the meantime, if the input data is the end data of the frame, i.e., the E-th data 
in the frame end checking step (SS5), in the next step (SS7), the data stored in the 
traceback data storing part 270 are trace-backed, and all the trace-backed data bits are 
5 output. Accordingly, the decoding operation of the Viterbi decoder is completed. 

The above-described decoder, however, cannot efficiently decode data of 
unknown frame length. That is, when decoding data of unknown frame length, the 
conventional decoder needs to first detect the frame length by using a Cyclic 
Redundancy Check (CRC), zero path metrics, and minimum path metrics, or the like. In 
10 addition to the CRC, zero path metrics, and minimum path metrics for detecting the 

frame length of the data, another inconvenience is brought in that the decoding has to be 
repetitiously performed corresponding to each of the possible data frame lengths. 
Accordingly, since decoding has to be performed corresponding to the number (n) of 
possible frame lengths, decoding efficiency is deteriorated. Still another problem is that 
15 the decoder requires considerably large memory capacity, since there has to be a 

separate storing part for storing the decoded data corresponding to each of the possible 
frame lengths. 

SUMMARY OF THE INVENTION 

The present invention has been made to overcome the above-mentioned 
20 problems of the related art, and accordingly, it is an object of the present invention to 
provide an apparatus capable of accurately decoding data of unknown frame length. 

Another object of the present invention is to provide a method for decoding 
data of unknown frame length, without deteriorating the decoding efficiency. 
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Yet another object of the present invention is to provide a method for decoding 
data of unknown frame length, capable of utilizing a memory efficiently. 

The first object is accomplished by an apparatus for decoding data of unknown 
frame length according to the present invention, including a preliminary decoding part 
for decoding input data into preliminarily decoded data according to each of the 
possible frame lengths; and a decoded data outputting part for selectively outputting 
data that correspond to a frame length detected from the input data, among the 
preliminarily decoded data which are decoded by the preliminary decoding part 
according to each of the possible frame lengths. 

The preliminary decoding part includes a branch metrics calculating part for 
calculating a set of branch metrics by comparing the input data with a standard level; an 
ACS (Adding, Calculating & Selecting) part for obtaining path metrics of a current state 
by adding path metrics of a previous state to the set of branch metrics, and from the path 
metrics, selectively outputting an optimum path of the current state as path selection 
data; a path metrics storing part for storing the path metrics of the current state 
calculated by the ACS part; a tracebacked data storing part for storing the path selection 
data output from the ACS part, and tracebacking the path selection data, and 
sequentially outputting the tracebacked data as preliminarily decoded data; and a 
traceback controlling part for controlling the tracebacking of the tracebacked data 
storing part according to each of the possible frame lengths. 

The decoded data outputting part includes a frame length determining part for 
detecting the frame length based on the input data; an output storing part for storing the 
preliminarily decoded data output from the tracebacked data storing part; and an output 
controlling part for controlling the output storing part so as to output decoded data 
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corresponding to the detected frame length. 

The second and the third objects are accomplished by a method for decoding 
data of unknown frame length according to the present invention, including the steps of: 
(a) decoding the input data into preliminarily decoded data according to each of the 
possible frame lengths; and (b) selectively outputting data corresponding to the frame 
length detected based on the input data, among the preliminarily decoded data which are 
decoded according to each of the possible frame lengths. 

The preliminarily decoding step (a) includes the sub-steps of (al) calculating a 
set of branch metrics by comparing the input data with a standard level; (a2) obtaining 
path metrics of a current state by adding path metrics of a previous state to the set of 
branch metrics, and from the path metrics, selectively outputting an optimum path of 
the current state as path selection data; (a3) storing the path selection data; and (a4) 
tracebacking the path selection data according to each of the possible frame lengths, and 
sequentially outputting the tracebacked data as preliminarily decoded data. 

The tracebacking step (a4) includes the sub-steps of (a41) initializing a data 
parameter for counting the path selection data, a frame length indicating parameter for 
indicating the possible frame lengths, and a frame length parameter for indicating the 
possible frame lengths; (a42) increasing the data parameter; (a43) storing path selection 
data corresponding to the data parameter; (a44) comparing the data parameter with the 
frame length parameter; (a45) if the data parameter is different from the frame length 
parameter, comparing the data parameter with a decoding depth, and, if the data 
parameter is smaller than the decoding depth, performing the data parameter increasing 
sub-step (a42); (a46) if the data parameter equals to, or is greater than the decoding 
depth, firstly tracebacking the path selection data, and sequentially outputting a lastly 
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tracebacked bit of the data as first preliminarily decoded data, and performing the data 
parameter increasing sub-step (a42); (a47) if the data parameter equals the frame length 
parameter, secondly tracebacking the path selection data, and sequentially outputting all 
the tracebacked bits of data as second preliminarily decoded data; (a48) after 
completion of the sub-step (a47), comparing the frame length parameter with a longest 
possible frame length, and, if the frame length parameter equals to the longest possible 
frame length, ending the tracebacking step (a4); and (a49) if the frame length parameter 
is different from the longest possible frame length, increasing the frame length 
indicating parameter, and performing the data parameter increasing sub-step (a42). 

The decoded data outputting step (b) includes the sub-steps of (bl) detecting a 
frame length from the input data; and (b2) among the first and second preliminarily 
decoded data output in the sub-steps (a46 and a47), selectively outputting data 
corresponding to the detected frame length, as final decoded data. 

It is preferable that the frame length determining sub-step (bl) detects the frame 
length by using one of a Cyclic Redundancy Check, a zero path metric, and a minimum 
path metric. 

The decoded data outputting step (b2) includes the sub-steps of (b21) 
initializing a preliminarily decoded data indicating parameter; (b22) increasing the 
preliminarily decoded data indicating parameter; (b23) if the preliminarily decoded data 
indicating parameter is smaller than the detected frame length, selectively outputting the 
data, among the first preliminarily decoded data, that are indicated by the preliminarily 
decoded data indicating parameter, and performing the preliminarily decoded data 
indicating parameter increasing sub-step (b22); and (b24) if the preliminarily decoded 
data indicating parameter equals the detected frame length, selectively outputting the 



data, among the first and the second preliminarily decoded data, that are indicated by 
the frame length indicating parameter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the present invention will become clearer by 
explaining the preferred embodiment of the present invention in greater detail with 
reference to the attached drawings, in which: 

FIG. 1 is a block diagram showing a conventional Viterbi decoder; 

FIG. 2 is a flowchart for explaining a method of controlling a traceback 
operation of the Viterbi decoder of FIG. 1; 

FIG. 3 is a block diagram showing an apparatus for decoding data of unknown 
frame length according to the present invention; 

FIG. 4 is a flowchart explaining a method of decoding data of unknown frame 
length according to the present invention as applied to FIG. 3; 

FIG. 5A is a flowchart explaining in detail a preliminary decoding process of 

FIG. 4; 

FIG. 5B is a flowchart explaining in detail the tracebacking process of FIG. 5 A; 
FIG.6A is a flowchart explaining in detail the decoded data outputting process 
of FIG. 4; 

FIG. 6B is a flowchart explaining in detail the decoded data outputting process 
of FIG. 6A; and 

FIG. 7 is a view showing the structure of an output buffer of FIG. 3 according 
to a preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The objects and other advantages of the present invention will become more 
apparent from a better understanding of the preferred embodiment described below, 
with reference to the attached drawings. 

As shown in FIG. 3, a decoding apparatus for decoding data of unknown frame 
length according to the present invention includes a preliminary decoding part 310, and 
a decoded data outputting part 330. The preliminary decoding part 310 decodes input 
data into preliminarily decoded data corresponding to each of the possible frame 
lengths. The decoded data outputting part 330 selectively outputs the preliminary 
decoded data that correspond to a data frame length detected from the input data. 

The preliminary decoding part 310 includes a branch metrics calculating part 
3 1 1 , an ACS part 3 1 2, a path metrics storing part 3 1 3 , a tracebacked data storing part 
314, and a traceback controlling part 315. The branch metrics calculating part 311 
calculates a set of branch metrics by comparing the input data with a standard level. The 
ACS part 312 obtains path metrics of a current state, by adding branch metrics of the 
current state to the path metrics of previous state. Further, from the path metrics of the 
current state, the ACS part 312 selectively outputs an optimum path of the respective 
states as path selection data. The path metrics storing part 313 stores the path metrics of 
the respective states calculated by the ACS part 3 12. The tracebacked data storing part 

314 stores the path selection data output from the ACS part 312, tracebacks the path 
selection data, and outputs preliminarily decoded data. The traceback controlling part 

3 15 controls the traceback operation of the tracebacked data storing part 3 14 according 
to the respective possible data frame lengths. The controlling operation of the traceback 
controlling part 315 will be described in detail when describing the decoding method of 
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the present invention. 

The decoded data outputting part 330 includes a frame length determining part 
332, an output storing part 334, and an output controlling part 336. Based on the input 
data, the frame length determining part 332 detects a data frame length. The frame 
length can be detected by a generally known method, i.e., by using a Cyclic 
Redundancy Check (CRC), zero path metrics, and minimum path metrics. The output 
storing part 334 stores preliminarily decoded data output from the tracebacked data 
storing part 314 under the control of the traceback controlling part 315. The output 
controlling part 336 controls the output storing part 334 so as to output decoded data 
according to the detected frame length. The control operation of the output controlling 
part 336 will be described in greater detail below. 

The method for decoding data of unknown frame length according to the 
present invention will be described in greater detail with reference to FIGS. 4 through 7. 
First, referring to FIG. 4, the decoding method for decoding data of unknown frame 
length includes a preliminary decoding step (step SI), and a decoded data outputting 
step (step S2). The preliminary decoding step (SI) decodes the input data into 
preliminarily decoded data according to the respective possible frame lengths. The 
decoded data outputting step (S2) selectively outputs the preliminarily decoded data that 
correspond to the frame length detected from the input data. 

Referring now to FIG. 5 A, the preliminary decoding step (SI) includes a branch 
metrics calculating step (step Sll), a path selection data outputting step (step S12), a 
path selection data storing step (step S13), and a tracebacking step (step S14). The 
branch metrics calculating step (Sll) calculates a set of branch metrics by comparing 
the data with a standard level. The path selection data outputting step (SI 2) obtains path 
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metrics of current state by adding a set of branch metrics of the current state, to the path 
metrics of the previous state. Based on the path metrics, the path selection data 
outputting step (S12) selectively outputs an optimum path of the current state as path 
selection data. The path selection data storing step (SI 3) stores the path selection data 
which is output in the path selection data outputting step (S12). The tracebacking step 
(S14) tracebacks the path selection data according to the respective possible frame 
lengths and outputs the tracebacked data as preliminarily decoded data. 

Referring now to FIG. 5B, the tracebacking step (S14) includes the sub-steps of 

Cl an initializing step (step S141), a data parameter increasing step (step S142), a path 

; 

selection data storing step (step SI 43), a frame length comparing step (step SI 44), a 

Z\ decoding depth comparing step (step S145), a first tracebacking step (step SI 46), a 

W 

IU second tracebacking step (step S147), a longest frame length comparing step (step 

S148), and a frame length indicating parameter increasing step (step S149). 

O First, in the initializing step (S141), a data parameter (s) for counting the path 

selection data, a frame length indicating parameter (i) for indicating a possible frame 
length, a frame length parameter (Ei) for indicating a possible length of the frame, and a 
longest possible frame length (En) for indicating the longest possible frame length, are 
initialized. Provided that the total number of the possible frame lengths is (n), the frame 
length indicating parameter (i) varies from one (1) to (n) for counting the number of the 
possible frame lengths. When the frame length indicating parameter (i) is initialized, the 
frame length parameter (Ei) is allotted with an i-th possible frame length. After the 
initializing step (S141), the data parameter increasing step (S142) is performed. In the 
path selection data storing step (S413), path selection data corresponding to the 
increased data parameter (s) is stored. In the frame length comparing step (SI 44), the 
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increased data parameter (s) is compared with the frame length parameter (Ei). After the 
frame length comparing step (S144), the decoding depth comparing step (S145) is 
performed, comparing the data parameter (s) with the decoding depth (D) when the data 
parameter (s) is determined to be different from the frame length parameter (Ei) in the 
frame length comparing step (S144). If the data parameter (s) is determined to be 
smaller than the decoding depth (D) in the decoding depth comparing step (S145), the 
data parameter increasing step (S142) is performed. 

Meanwhile, if the data parameter (s) equals to, or is greater than the decoding 
depth (D) in the decoding depth comparing step (S145), the first tracebacking step 
(S146) is performed, tracebacking the stored path selection data, outputting an end bit 
as the first preliminarily decoded data (PDi), and performing the data parameter 
increasing step (SI 42). 

If the data parameter (s) equals to the frame length parameter (Ei) in the frame 
length comparing step (SI 44), the second tracebacking step (SI 47) is performed, 
tracebacking the stored path selection data, and sequentially outputting all the 
tracebacked data as the second preliminarily decoded data (PDi*). When the second 
tracebacking step (SI 47) is completed, the longest frame length comparing step (S148) 
is performed, comparing the frame length parameter (Ei) with the longest possible 
frame length (En). If the frame length parameter (Ei) equals the longest possible frame 
length (En) in the longest frame length comparing step (S148), the tracebacked data 
storing step (SI 4) is completed. If the frame length parameter (Ei) is different from the 
longest possible frame length (En), however, the frame length indicating parameter 
increasing step (S149) is performed, increasing the frame length indicating parameter 
(i). Further, the frame length indicating parameter increasing step (SI 49) initializes the 
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data parameter (s), and allots the frame length parameter (Ei) with the i-th possible 
frame length. 

Referring to FIG. 6A, the decoded data outputting step (S2) includes a frame 
length determining step (step S21) for detecting a frame length (Ek) based on the input 
data, and a decoding result outputting step (S22) for selectively outputting the 
preliminarily decoded data that correspond with the detected frame length (Ek) among 
the first and second preliminarily decoded data (PDi and PDi*). 

The frame length determining step (S21) preferably uses a general method for 
detecting the frame length, i.e., the CRC, zero path metrics, and minimum path metrics. 

Referring to FIG. 6B, the decoding result outputting step (S22) includes an 
initializing step (S221), a parameter increasing step (S222), a constant comparing step 
(S223), a first decoded data outputting step (S224), and a second decoded data 
outputting step (S225). 

In the initializing step (221), a preliminarily decoded data indicating parameter 
(ps) is initialized. Then the preliminarily decoded data indicating parameter (ps) is 
increased in the parameter increasing step (S222). Next, in the constant comparing step 
(S223), the increased preliminarily decoded data indicating parameter (ps) is compared 
with a frame length indicating constant (k) that corresponds to the detected frame length 
(Ek). If the increased preliminarily decoded data indicating parameter (ps) is smaller 
than the frame length indicating constant (k) corresponding to the detected frame length 
(Ek) in the comparing step (S223), the first decoded data outputting step (S224) is 
performed, outputting data (PDps) that are indicated by the preliminarily decoded data 
indicating parameter (ps) among the first preliminarily decoded data, and performing 
the parameter increasing step (S222). Meanwhile, if the preliminarily decoded data 
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indicating parameter (ps) equals to the frame length indicating parameter (k) 
corresponding to the detected frame length (Ek), the second decoded data outputting 
step (S225) is performed, outputting data (PDk) that are indicated by the frame length 
indicating parameter (k) among the first preliminarily decoded data, and outputting data 
(PDk*) that are indicated by the frame length indicating parameter (k) among the 
second preliminarily decoded data. 

FIG. 7 shows an arrangement of the first and second preliminarily decoded data 
(PDi and PDi*) stored in the output storing part 334 according to the preferred 
embodiment of the present invention. PDI and PDI* are the data decoded according to 
the first possible frame length (El). PD2 and PD2* are the data decoded according to 
the second possible frame length (E2). PDn and PDn* are the data decoded according to 
the n-th possible frame length (En). Accordingly, if the frame length determined by the 
frame length determining part 332 is E2, then the corresponding decoded data are PDI, 
PD2, and PD2*. 

As described above, according to the decoding apparatus and method of the 
present invention, even when the frame length of the data is unknown, the data can be 
accurately decoded. Secondly, accurate data decoding is performed without 
deteriorating decoding efficiency. Thirdly, the memory can be utilized more efficiently. 

While the present invention has been shown and described with reference to the 
foregoing preferred embodiment, it will be apparent to those skilled in the art that 
changes in form and detail may be made therein without departing from the scope of the 
invention as defined in the appended claims. 
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